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ELECTRONAGNETIC  FIELDS  OF  LIVING  BEINGS. 


P.  Gulyayev,  V.  Zabotin,  N.  ShlippenbaAh. 


Page  32. 


He  aeasured  the  electric  field  coaponent,  which  appears  in  space 
(in  air)  around  the  isolated/insulated  nerve,  nuscle  and  the  heart  of 
frog,  heart  and  nuscles  of  nan  (at  a distance  to  250  an),  and  the 
electric  coaponent  of  the  eaission/radiation  of  bumblebee,  wasp  of 
fly  and  dixa  aidge  (at  a distance  to  1000  nn)  . 

Has  aeasured  electric  (but  not  aagnetic)  field  in  air,  and  not 
in  the  cloths  of  body  or  the  liquid  aediuas  of  organisa.  Measureaents 
conducted  by  the  aeans  of  special  sensor  - the  sounding  aaplifier, 
designed  by  V.  I.  Zabotin.  The  input  impedance  of  instruaent  > order 
101*  oha  at  frequencies  froa  0 to  10  Hz  and  order  10*0  oha  at 
frequency  300  Hz.  Sensor  reacts  only  to  electric  (nonauditor y) 
oscillations. 

The  electric  field  of  the  isolated/insulated  organ/controls  of 
frog  was  measured  by  two  methods,  one  of  which  was  represented  in 
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Fig.  1.  The  sciatic  nerve  of  grassy  frog  was  arrange/located  on  the 
stiaulating  electrodes,  the  silver  grounded  plate  and  Plexiglas 
support/socket.  It  was  held  in  tension  (in  air)  because  of  the 
cohesive  forces  of  humid  nerve  with  Plexiglas  support/socket  on  one 
hand,  and  on  the  other  hand  - with  plate  and  electrodes.  In  this  case 
the  nerve  had  insignificant  sagging/deflection  cn  the  order  of  1 am. 
The  length  of  nerve  from  support/socket  to  plate  was  on  the  order  of 
3-6  cm.  and  from  plate  to  end/lead  2-3  cn.  The  irritated  part  of  the 
nerve  was  separate/liberated  from  its  remaining  part  by  the  grounded 
shield,  presenting  by  itself  metallic  case  with  the  gash,  through 
which  it  passed  nerve,  therefore  was  possible  tc  completely  remove 
the  field  of  the  artifact  of  stimulation  and  to  record  the  field  of 
nerve  in  the  undistorted  fora/species.  The  field  of  the  artifact  of 
stimulation  was  hardly  noticeably  only  with  stiaulus  10  times 
exceeding  that  necessary  for  normal  stimulation.  Nerve  with  necessity 
was  wetted  by  physiological  solution  for  a preservation  frca  drying. 

Page  33. 

Electric  are  field  component  they  were  recorded  by  the  probes, 
which  were  made  in  the  fora  of  circular  metallic  disks  from  0. 5 to  6 
cm.  in  diameter.  Probe  was  connected  to  the  input  of  the  sensor 
(separate  unit) , placed  into  the  shielded  chamber.  Special  holder 
with  measuring  rule  and  remote  control  made  it  possible  to 
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arrange/locate  sensor  at  the  deterained  distance  iron  nerve.  By  the 
shielded  cable  sensor  was  connected  with  the  aaplifier,  outlying 
beyond  the  liaits  of  the  chaaber,  in  which  conducted  the  aeasurement. 

For  a protection  froa  external  electrical  interferences  the 
working  chaaber  was  shielded  by  sheet  iron  1 aa  thickness  and  on  the 
one  hand  it  was  covered  by  the  dual  iron  grid,  aade  in  the  fora  of 
the  hinged /reversi ble  blind,  aaking  it  possible  to  have  an  adaission 
into  the  chaaber.  The  size/diaension  of  the  chaaber  215  x 66  ca.  (see 
Fig.  1).  A siailar  aeasuring  circuit  has  already  been  utilized  by 
other  researchers  [1]. 

Applying  the  usual  physiological  aethods  of  investigation  on 
artifacts,  we  severed  nerve,  vetted  it  by  aaaonia  or  replaced  by  wet 
filaaent.  In  all  these  cases  the  field  disappeared,  therefore,  our 
recordings  they  are  not  the  artifacts  of  the  stiaulating  equipaent. 
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(f)  (i) 
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Fig.  1.  neasarlng  circuit  of  the  electric  field  of  the 
isolated/insulated  nerve  of  frog. 

Key:  (1).  To  oscillograph.  (2).  To  stisulator.  (3).  Screen  of  the 
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chanbec.  (4).  Sensor.  (5).  Shielded  hoses.  (6).  Probe.  (7).  Screen. 
(8).  Stinulating  electrodes.  (9).  Nerve.  (10).  Plexiglas 
support/socicet.  (11).  Silver  plate.  (12).  Earth. 


Page  34. 


Becording  electric  field  conponent  conducted  on  the  screen  of 
double-beaa  cathode-ray  oscillograph,  and  stinulation  was  realized  by 
the  electron  stieulator  (with  radio- freguency  cutput/yield ) , 
developed  in  our  laboratory. 

Visual  observations  were  realized  in  eode/conditions  "the 
waiting  froa  stiaulator"  scanning/sweep  of  tiae  with  repetition 
frequency  froa  1 to  100  periods  per  second.  Photographing  conducted 
in  the  Bode/condit ions  of  the  single  starting/launching  of 
scanning/sweep  froa  the  knob/button  of  stiaulator. 

Nerve  with  its  activity  reaains  coapletely  aotionless  and 
therefore  it  does  not  appear  any  artifacts,  bonded  with  the  notion  of 
the  subject  of  investigation.  Figure  2 shows  the  electric  field 
conponent  of  the  isolated/insulated  nerve  of  the  frogs,  recorded  froa 
distance  6 an  and  61  an,  perpendicularly  the  aiddle  of  the  axis  of 
nerve.  With  an  increase  in  the  distance  the  aaplitude  and  the  fora  of 
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coaponants  changes.  The  naxiaua  distance*  with  which  the  coaponents 
still  are  noted  against  the  background  of  noise*  depends  on  the 
functional  state  of  nerve.  (In  our  experiaents  it  was  equal 
approximately  by  250  an). 

For  the  establishaent  of  the  artifacts*  which  appear  froa  the 
aotioQ  of  auscle*  the  latter  is  stretched  and  fixed  so  that  does  not 
change  its  length  during  excitation.  Stiaulaticn  conducted  by  single 
stiauli.  The  probe  was  arrange/located  against  the  aiddle  of  auscle 
at  a distance>6  aa  and  61  an.  Figure  2 shows  that  first  appears  the 
field  of  nerve  and  then  the  field  of  auscle*  afcstract/reao ved  by  the 
direct  contact  of  probe  with  the  aiddle  of  auscle. 

Figure  2 shows  also  the  electric  field  ccaponent  of  the  heart  of 
frog.  Frog  was  record/fixed  on  the  grounded  aetallic  plate.  The 
thoracic  cavity  of  the  frog  above  the  heart  is  opened  and  heart 
raised  for  the  head  of  ventricle  by  the  niniature  silver  hook* 
connected  with  the  fine/thin  caprone  filaaent*  attached  to  backstop. 

Figure  3 depicts  the  graph/diagran  of  the  dependence  of  the 
anplitude  of  the  potential  of  the  field*  which  appears  in  air  around 
the  sciatic  nerve  of  frog*  on  the  distance  between  the  probe  and  the 
nerve.  Experinental  points  on  curve/graph  correspond  to  the  averaged 
values  of  six  experiaents.  Our  experiaents  showed  this  dependence  as 
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experiaents  of  Burr  and  Hauro  [ 1 ]- 


Page  35. 


This  dependence  at  a distance  froa  nerve,  large  0.5  ca.,  is 
subordinated  to  the  equation 


K, 

(r  + K,)*  • 


where  V - the  potential  of  the  point  of  field  earth  referenced  or  the 
stress  of  field  (aV),  of  r - the  distance  of  probe  froa  nerve  (ca. ) , 
Ki  and  K2  - constant  values. 


Substituting  in  foraula  nuaerical  value  = 111  and  K2  ~ 3.48, 
after  obtaining  equation  in  nuaerical  coefficients,  that  approxiaates 
the  experiaentally  found  dependence  of  the  voltage  of  the  field  of 
nerve  froa  distance  to  probe. 


Calculated  curve  of  the  approxiaating  equation  and  experiaental  curve 
coincide  and  a little  diverge  only  at  distances  approxiaately  0.5  ca. 
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fcoa  nerve. 

The  aeasuceaent  of  the  electric  field  of  the  body  of  man 
conducted  in  the  shielded  chamber.  Tested  at  usual  clothing 
lie/rested  by  face  upward,  its  head  rested  on  pad.  Hair  tied 
themselves  by  cotton  hnee  plate.  The  probe  was  arrange/located  in 
space  above  the  face  of  tested.  Figure  4a  shows  the  electric  field 
component  of  the  heart  of  man,  recorded  at  a distance  30  am  from 
head.  The  right  strut  of  aan  was  grounded.  The  experiment  showed  that 
the  recording  of  the  electric  component  of  the  field  of  heart  was 
possible  at  a distance  even  250  mm  from  man. 

[ 

I 

i 

! 

s 

[ 

I 

I 


i 


\ 


1 

i 

! 

1 

I 

i 

I 

J 

i 

i 

I 


i 

i 


! 

i 


>. 

1 

I 


\ 


i 


DOC  = 77106700 


0 

PAGE 

Fig.  2.  Oscillograas  of  the  electric  fields  of  the  isolated 
organ/controls  of  frog  (nerve*  neuroaascular  preparation*  hearts). 

Key:  (1).  Nerve.  (2).  aV.  (3).  as.  (4).  Muscle.  (5).  Heart.  (6).  s. 

Page  36. 

Hith  sensitization  of  eguipaent  and  decrease  in  the  background  noise 
of  the  latter*  this  distance  will  be  increased. 

In  Fig.  4b  represented  electric  field  of  ausculature  with  the 
stress  of  the  right  strut*  probe  is  arranged  at  a distance  30  an 
overhead  in  the  range  of  front.  The  curve  of  c shows  the  siaultaneous 
recording  of  the  electroayograa  of  the  saae  leg*  but  during  the 
iaposition  of  the  discharge  electrodes  on  leg.  The  coaparison  of 

registration  on  line  b and  c shows  that  the  aaplitude  of  stress  with 
air  reaova 1/di vers  ion  is  decreased*  fora  on  the  whole  reaains  the 

saae. 


It  exists  continuously  in  the  course  of  an  entire  life  of  aaa* 
indeed  auscles  always  to  soae  degree  are  strained.  Each  pose  of  body 
has  its  fora  of  electric  field*  during  a change  in  the  pose  is 
changed  the  field*  but  it  is  sufficiently  coaplicated*  since  in  the 
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The  source  of  the  field  of  nerte  is  the  sctios  curreot,  the 
iseaclhble/unchangea  accoapaoTlng  neree  iapulse. 


Pig.  3.  D«pM4«ae*  of  tho  aaplitado  of  aloctric  iatoasitj  froa  tho 
dlstaaoa  of  probo  to  aocro. 
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Fig.  4.  Oscillograns  of  the  electric  fields  of  heart  and  ausculature 
of  aan. 

Key;  (1).  Heart  30  ■■  froa  head.  (2).  aV.  (3).  s.  (4).  Musculature  30 
aa  froa  head.  (5).  Galvanically  froa  leg. 


Page  37. 

Just  as  the  field  of  heart  and  ausculature,  the  electric  field  of 
nerve  has  in  the  first  approxiaation,  three  of  components:  internal, 
electrotonic  and  applied  field.  Nerves  are  usually  deeply  hidden  in 
the  thicknesses  of  the  cloths  of  body.  Therefore  the  exterior  of  the 
field  of  nerve  around  man  has  too  weak  intensity/strength  and  is  not 

recorded  by  conteaporary  equipaent.  The  electric  field  of  nerves 
surrounds  our  body  continuously  and  changes  in  accordance  with  the 

activity  of  nerves.  Since  a quantity  of  large  nerves  in  the  body  of 
aan  more  than  4 million,  the  external  and  electrotonic  part  of  the 

field  are  very  complex.  Besides  the  field  of  heart,  nerves  and 
auscles,  there  is  one  additional  source  of  the  electromagnetic 
radiation  of  living  beings  - this  is  the  electric  charge  of  body, 
which  appears  during  notion.  The  wings  and  the  body  of  birds  and 
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insects  in  flight  ace  charged  electrically  and  radiate 
electroaag netic  waves.  The  flight  of  insects  and  birds  causes  such 
disturbance/perturbations  in  nediua  as  infrasonic,  acoustic, 

ultrasonic  waves  and  electrostatic  field.  Acoustic  waves  we  hear, 
infra-  and  ultrasound  to  us  is  directly  uqattainable,  but  we  can 

record  by  its  aeans  of  aicrophone  and  oscillograph.  The 
disturbance/perturbations  of  electrostatic  field  (electroaagnetic 
waves)  can  be  recorded  by  our  instruaent.  Here  investigated  the 
eaission/radiation s of  the  following  insects:  bunblebee  (Boabus 

hortorua  L),  wasp  (Pseudovespera  vulgaris  L)  ; fly  (Galliphoca 
er ythosephala  Hg  and  Petina),  dixa  aidge  (Aedes  coaaunis  De  gceer) , 

the  deteraination  of  the  f oca/species  aade  by  Saulich  A.  Kh. 

He  experiaentally  established  that  the  buablebees,  wasps,  the 
dixa  aidges  and  the  flies,  freely  flying  in  airspace,  radiate 
electroaagnetic  waves.  Field  is  registered  at  a distance  alnost  of 
one  aeter  froa  insect. 

He  have  is  developed  the  special  aaplifier  with  the  high 
iapedance  of  input,  which  allows  without  touch  to  body  (in  air)  to 
aeasure  under  conditions  of  screened  chaaber  the  electric  field  of 
heart  and  ausculature  of  aan  at  a distance  to  250  an  and  the  electric 
field,  radiated  by  insects,  at  a distance  to  1000  an. 
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Electric  field  will  bear  the  inforaation  about  the  functional 
state  of  the  organs  of  body.  Therefore  instruaeot  can  be  used  for 

recording  electric  processes  in  the  heart  and  other  organ/controls  of 
the  body  of  nan,  which  is  iaportant  for  the  diagnosis  of  diseases  and 
checking  of  therapeutic  actions.  This  aethod  of  recording  is 
singularly  feasible  in  the  case  of  scald/burns  and  injuries  of  skin, 
when  the  usual  iaposition  of  electrodes  is  inpossible. 

Page  38. 

The  biologists  instruaent  will  allow  to  conduct  investigation  of  the 
electronagnetic  fields,  radiated  by  insects,  by  birds  and  by  other 
aniaals  (iaposition  of  electrodes  for  the  objective  of  investigation 
in  the  sinilar  cases  also  iapossibly) . 
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